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ABSTRACT The military services are
being moved in the direction of perfor-
mance-based specifications and
standards. They are bei ng steered
against dictating “how to” produce an
item since such actionforecloses on the
ahility to gain access to components or
technology that may have a commercial
equivalent. Why should the engineering
community embrace the new approach?
Aside from the obvious weight of it being
approved plicy, therefore currently
mandated, it warrants examination
because it is the cerrect approach at this
time when applied to appropriate
products.

Military specifications and standards
are to be displaced then, by acceptable
alternative contractor design solutions.
Industry bidders will be allowed to

propose the particular design details,
rocurement flexibility bY
contractuallg/ citing only system Ievel or
interface requirements, both physical and
functional. HOpEfU”y this can broaden
me industrial base and’increase competi-
tion with reduced costs to follow.
Conceptually the approach appears both
performance-sensible and cost-attractive
(there are, of course, consequent risks)
but how does implementation proceed? 1s
it possible to pursue the goals envisioned
abng paths that are not in themselves
experimental? Can the American postu-
late, minimal 10ss of #fe and limb to
U.S. military people, continue to be
honored? Experience and track record
elsewhere imply encouraging possibilities
in select situations-useful prospects
areidentified and discussed in practical
terms.
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Introduction

cquisition Reform em-
braces a broad range of
activities, from Congres-
sional legislative needs,
across cost accounting modifications,
through the desire to move toward
purchase of more products directly
from the commercial marketplace.
Clearly, specific aspects of the gen-
eral package of reforms advanced in
the present Administration and Con-
gress impact scientist/engineer/mili-
tary professionas in their approach
to design, development, production
and operation of warfare systems.
Special attention is given in this paper
to particular implementation con-
cerns at the working and user levels.
The approach offered for coping with
the changing culture is based on or-
derly processes used successfully
before, but easily modified to the
newly changed circumstances and to
be further optimized over time. The
paper is not an exhaustive treatment
of the subject; in fact, it is expected
that several iterations and some
years will pass while myriad prob-
lems that surface are “solved”
through successive approximation
(an old fashioned technique familiar to
seasoned engineers). The purpose of
this paper is to report a first-look at
some of what appear to be immediate
issues affecting the naval engineering
community in those regions espe-
cialy accommodating to the changed
climate, e.g., electronic hardware.
Comments upon the broader prob-
lem are offered throughout when ap-
propriate. Other disciplines such as
commercial software are not ad-
dressed.
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The authors have consciously cho-
sen publication in this Naval Aviation
issue to emphasize the applicability of
Best Acquisition Engineering Pro-
cesses (BAEP) to both ships (ASNE's
classical tradition) and aircraft
(ASNE's even more historical em-
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brace). Indeed, the hardware impli-
cations of “acquisition reform” cut
across all the services and are, there-
fore, as universal in nature as the
breadth of Naval Engineering (sur-
face, subsurface, air and space). The
one unchanging requirement that
continues throughout any operational
use of military hardware by the
United States: minimizing loss of life
and simb. Civil-military integration is
feasible only as it continues to satisfy
such an axiom. The candid scrutiny
generated by ubiquitous television
coverage and increasing American in-
tolerance for casualties makes this
self-evident truth inviolable. In the
rush to greater cost savings we must
be smart enough to sidestep the com-
promise of equipment performance
and dependability. The vision must
include building and maintaining a
“Wartime Navy” which can stand-
down to peacetime use. This means
having a Navy capable of successfully
fighting wars without unwarrantable

jeopardizing its warriors.

Background

After much discussion and consider-
able controversy (not yet over), the
Department of Defense (DoD) put
teeth into its intentions with a Sec-
retary of Defense memorandum in
summer of 94 addressing a “new way
of doing business’ in specifications
and standards. [11 This path is linked
to Vice President Gore's National
Performance Review and moves pro-
curement away from government-
unique requirements and toward the
commercial marketplace. A summary
of particular elements in the SecDef
memo is set forth in Figure 1. Direc-
tion is also given on configuration
control, obsolete specifications, use
of non-government standards, re-
duced oversight, the need for cultural
change and steps to produce it. Ba-
sicaly, in an aggressive move to make
commercial off-the-shelf (COTS),
duausage and civil-military integra-
tion more than glib phrases, a policy
agenda has been embraced to release
industry from the straitjacket of un-
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needed specifications and standards.
This valiant attempt to save dollars
capitalizes on the fact that the com-
mercial marketplace dwarfs that of
the DoD and is likely to continue to
do so unless a major war occurs.
One of the more hopeful signsis
that the new policy isnot seen asa
panacea by the agents of change—
they acknowledge there are isolated
cases where some type of MIL
SPECS will be needed. A combined
approach to use of commercia Stan-
dards is advocated with unique mili-
tary requirements acceptable only
where absolutely essential. [21 The
viewpoint held (that the commercial
sector must be tapped and guided to-
ward becoming a unified commercial/
military industrial base) seems sound
for the times and appears to make
good sense where applicable. After
al, thereis substantial room for im-
provement in current procedures.

Performance-Based
Specifications And
Technical Talent

While it is not feasible to expect 100%
reliance on performance-based spe-
cifications (because some military
needs cannot be met except by de-
tailled, unique design specifications
and drawings), savings and improved
operation appear obtainable from vig-
orous attempts to minimize military-
unique requirements. The magnitude
of the savings and improvementsis,
however, a raging controversy with
little hard data to resolve the argu-
ment. Furthermore, not all products
are equal in this regard: electronics
hardware is not explosive ordnance.
It wouJd be a mistake to underem-
phasize this point in a headlong rush
to comply with the latest perspectives
on “eiminating” MIL SPECS. Com-
puter processors and displays are
susceptible to progressive change but
high thrust rocket motors, nuclear
power, HY-100 stedl and anti-armor
warheads need very careful consid-
eration. Pragmatists understand that
problem description or, naming the
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The first paragraph states, “To meet future needs, the Department of
Defense must increase aCCESS to commercial state-of-the-am technology
and must facilitate the adoption by its suppliers of business processes
characteristic of world class suppliers. In addition, integration of
commercial and military development and manufacturing facilitates the
development of dual-use processes and products and contributes to an
expanded industrial base that is capable of meeting defense needs at
lower costs. "

While careful to avoid disruption in on-going solicitations or contract
negotiations, the policy changes are very clear and even when “waived”
in special circumstances by specific Executive action must be in place no
later than 180 days after the date of the signed memorandum. Waivers
for buying items already in inventory are not required. Waivers maybe
made on a “class’ or item basis for aperiod of time not to exceed two
years.

Also within 180 days of the memo’s date, language is to be in place “to
encourage contractors to propose non-government standards and
industry- wide practices that meet the intent of the military specifications
and standards. ” Program Managers are reminded that use of
specifications and standards listed in DoD Inst. 5000.2 is not mandated,
but represents guidance. Specifications during production are limited to
first tier references in equipment/product specifications; lower tier
references are for guidance only. Management and Manufacturing specs
are to be used for guidance only; a plan is called for to support
cancellation of these specs/standards, inactivating them for new designs,
transferring them into non-government standards, converting them to
performance-based specifications or justifying their retention as military
specs. Completion is to occur, t0 the maximum extent practicable
(emphasis added), within two years.

FI G UR E 1. Selected Aspects of Secretary of Defense William J. Perry’s

memorandum of 29 June 1994

beast (especialy with changed con-
straints) is distinct from problem solu-
tion or, taming it. The actual answers
to how a program is implemented and
acceptable, safe deliverables are pro-
duced is left, ultimately to the engi-
neers not to lawyers or bureaucrats.
The idea is to stop telling manufactur-
ers “how to build” and simply deal in
performance specifications that stip-
ulate what is required. Since inter-
changeability and dependabifity are
essential to sound logistics, the cru-
cial nature of comprehensive and
technically accurate performance de-
scriptions is obvious. Less obvious
may be the essential nature of logis-
tics engineering with its direct impact
upon reliability and operational avail-
ability The importance of combined
development teams should be self-ev-
ident to all concerned. This means

highly educated engineering talent
fully conversant with the laws of na-
ture. Training alone won't do.

The scope of the poficy changes
upon the DoD acquisition process is
displayed in Figure 2. Noteworthy is
that the conceptual stages of the ac-
quisition process have always been
“performancee-based.” The situation
change today occurs from advanced
development onward (Phase 1) where
commercia products bought via per-
formance-based specifications are to
replace many military unique compo-
nents. Digesting the magnitude of the
accompanying impact will take time.
Interestingly, the top level perfor-
mance specification that is written to
reduce military-unique requirements
will, after al, itself be a military -
unique requirement since no commer-
cial market, in the ordinary sense,
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has interest in the final combat-re-
lated product. Nonetheless, the sub-
systems and components out of which
the completed military entity is con-
structed often can be built from var-
ious commercial items that them-
selves have been manufactured in
accordance with private sector de-
scriptions and standards. Ironically
moving to the commercia market-
place is no standardization panacea as
anyone even dightly familiar with
either computer hardware or soft-
ware can verify Universal standards
are not yet in pface to assure alf cur-
rent notebook computer accessories
can easily be pfugged into any com-
puter “on the road” or that the results
of any one word processing program
can be swiftly assimilated by another.

The issue of repair vs. replacement
can also bear mightily on the use of
performance-based specifications.
Replacement lends itself to a perfor-
mance-based approach while repair
may demand identical components in
every part in order to keep stockpil-
ing, maintenance (spares), diagnostic
manuals and training from becoming
aserious problem. Here again, it is
very clear that movement toward per-
formance-related procurement de-
mands very qualified engineering tal-
ent, knowledge, expertise and the
ability to write technical language
succinctly and effectively Further-
more, when not to tread that path re-
quires excellent engineering judge-
ment; attempts to reduce the
decision-making to programmatic
dogma and mindless bureaucratic
rules are doomed to failure. Addition-
aly military units must be sdlf-sus
taining. Federal Express will probably
not deliver replacement parts from
the vendor to the war zone. The en-
gineer (particularly the government
engineer) must have knowledge of the
COTS item sufficient to develop repair
procedures. Repair-replacement de
cisions also impact logistic chains.
“Color of money” (SCN, WPN,
O&M, N) implications can influence
decisionmaking Which should be gov-
erned by global logic and total cost.
Thus, suboptimization can occur a
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- Acquisition Reform “BluePrint For Change”
= Commercial And Nondeveiopmental Items (NDI) Handbook
(DoD Instruction S000.37)

DoD Policy Changes

Fi G U RE 2. Acquisition Milestones & phases

loca command levels rather than at
more comprehensive Navy levels.
Corning to grips with these difficulties
is not easy

Given the history of executive in-
trusion into engineering design mat-
ters, theenglneerlng community may
fed asense of irony at this point, but,
the final truth is: to the engineer re-
mains the task of building quality
products under the new rules. Hard-
‘me must still meet budget, sched-
ule and performance requirements.
Others may pontificate upon the pro-
cess (they have and they do), but de-
signing and making a working product
revolves around engineering activity
and accountability. Lawyers, MBA's
and political scientists are hard to find
when system design decisions have to
be made and they are nowhere to be
found when accountability for perfor-
mance is assigned. So, action falsto
the engineering professionals whé are
gtill actually responsible for success-
ful results in the redrawn technical
context. But, the government engi-
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neer can't be accountable without
knowledge of the design and control
of the configuration. The technical
challengeisclear, the contractual
problem (proprietary rights) is com-

Best Value Contracting is required
to empower the technical integrity
needed to deliver specified perfor-
mance at acceptable risk. Rejection of
“low hid" proposals for sound, but so-
phisticated technical reasons may
have to become more routine. The
procurement system must also be
prepared to digest cultural behavior
changes. In sum, the new acquisition
process requires equipment acquisi-
tion engineers and field activity engi-
neers working closely within the com-
mercial marketplace to produce a
reliable and supportable product. Pre-
viously naval (military) engineers op-
erated primarily as “watchdogs,”
while the modem role is far more
challenging and demands continuing
“hands on” engineering talent fully
conversant with state of the art hard-
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ware and design concepts. The ability
of government engineers to sense
trouble must be more acute than ever
if the procurement process is to avoid
being compromised. This means,
again, complete conversance with the
engineering disciplines and total fa-
miliarity with engineering design,
manufacture and operation.

Some Navy Electronics
Hardware History

About 30 years ago a singular Navy
thrust was made to inject order into
chaos for electronic hardware at a
time when military and space tech-
nology demands dominated the com-
mercial marketplace. The approach to
reordering the confusion included
standardization of interfaces and a
process to alow interchangeability of
product items with the assurance that
system degradation would not occur.
By providing a standard process,
market forces could then be allowed
to work in a military-industrial envi-



ronrnent. The Navy Standard Hard-
ware Program (SHP) led to the Stan-
dard Electronic Module (SEM)
process (Figure 3). This provided a
path for individual weapons programs
to use existing or to develop new elec-
tronic circuit assembly functions
which could, in turn, be used by other
weapons systems. These items were
produced by a variety of manufactur-
ers to performance specifications that
allowed them to use their best design
and production practices to achieve
marketing efficiencies. The govern-
ment acquisition managers then had
multiple sources to choose from thus
providing them with the ability to buy
quality products at competitive
prices. In a world of mostly military
unigue hardware this initiative al-
lowed for market forces to drive prod-
uct development and acquisition
costs. The accompanying market
competition drove down procurement
costs many fold while allowing for a
responsive product manufacturing
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base. The SEM program had three

main ingredients to allow these mar-

ket forces to work:

m Use of standardization to guaran-
tee interchangeability

= Use of performance and interface
specifications to achieve real com-
petition.

, Establishment of product verifica-
tion requirements to ensure that
perforrnance, interface match, and
quality needed were met.
Standardization of interfaces was

achieved by first defining the physical

dimensions of the assembly and then
its functional interfaces. This allowed
physical and electrical interchange-
ability In aworld of little interface
standards, the interface connecter to
the backplane defined the connection
bcation of signal, ground and power
pin locations. Further defined were
the electrical characteristics of the
signa such as drive levels, cross sig-
nal noise allocation and power re-
quirements. These definitions pro-

vided for interchangeability where one
item could be an exact replacement for
another. This technique was a precur-
sor to the buss interface specifica
tions of today, e.g., for the cognos-
centi, VME or FutureBus +, which
provide for interoperability where one
item may not be “instantaneously” in-
terchangeable with another but is
“compatible” so that it may be
“tuned” into an exact replica.

The key to performance specifica-
tions a the lower assembly level was
to have standard definitions in place.
In general, the goal of a performance
specification is not only to insure that
performance levels are met but that
products are exactly interchangeable,
both physically and fictionally This
resulted in performance specifica
tions with the following attributes:
= Clearly defined description of how

the product was supposed to func-

tion.
m Clearly defined performance char-
acterigtics so the design or manu-

Standard

Users
Performance Product Verificatio
Users Specification System 1
o N |
App! Rqmts
.. g s | syone
I Rqmts
App! Rq Manufacturer 1
Manufacturer 2
4’ .
Manutacturer -n-

FI G U R E 3. Traditional SEM Process

NAVVAI ENCINEERS 1NIIRNAI

November 1004 45



facturing agent could truly relate to

them and understand.

= Interface definitions and tolerance
bands that provided a high confi-
dence of system interchangeability
both geometrical and electrical.

m Appropriate measuring methods
defined to provide a common
means for both the producer and
the buyer to resolve any conflicts
with actual vs intended perfor-
mance.

In generic terms, the specification
and its satisfaction can be thought of
as a) a comprehensive description of
the user environment and b) an estab-
lished body of data characterizing an
item’s acceptable response to that en-
vironment. This underscores the role
of testing and certification as the ul-
timate insurance guaranteeing that
requirements are met.

The next step was to have a disci-
plined way to validate that the product
met and would continue to meet the
prospective specification (product
verification). To achieve this, three
disciplines were applied.
= ‘Qualification” was a process that

provided an initial and periodic
evaluation of the product using the
measurement methods spelled out
in the specification and assured
that the product design and con-
struction met the desired perfor-
mance requirements.

o “Correlation” provided a method to
compare the manufacturer’s ac-
ceptance test data with the verifi-
cation agent’s data to assure that
products accepted at the manufac-
turer’s facility truly met the perfor-
mance requirements and that the
acceptance test methods were re-
peatable and accurate.

® “Audit” comprised a team of
knowledgeable technical personnel
m the areas of manufacturing and
process control who reviewed the
manufacturer's procedures and
methods to ascertain that the item
was being produced consistency
and that procedures were in place
to identify and correct defective
product or manufacturing meth-
ods.
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The approach used then was not
only flexible but built a track record of
achievement over the succeeding
years in electronic circuit assemblies,
power systems and enclosures that
justifies continuing to maintain confi-
dence now in its origina promise. The
SEM program evolved into the Stan-
dard Hardware Acquisition and Reli-
ability Program (SHARP) and the
geometrical standards expanded to
include multiple “formats’ to cope
with advancing technology and the
growing electronics marketplace, see
Figure 4. Injecting uniform standards
and a product verification process
was the need of yesteryear but the

g

_Ironically, moving to the

- w’w,‘?‘.'u—fﬁ L

* commercial marketplace
_is no standardization
panacea as anyone even
slightly familiar with
either computer
hardware or software
can verify.

successful process used then is today
applicable, with proper tailoring, to
commericbff-the-shelf and non-de-
velopment item (COTS/NDI) pur-
chases. The process continues to
work by assuring functional compati-
hility and controlling product integrity
while avoiding unnecessary manage-
ment intrusion.

Current Circumstances

Today, DoD technology leadership is
dwarfed by the global commercia
product technology market place. A
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cavesat isin order: this gbservation is

true only where alarge. commercial

market exists. Electronics happens

to be an example of a sector with a

strong consumer base that also has

great military interest. Submarine
welding techniques and other military-
unique processes and products can-
not be treated as simply. Interestingly
though, for the hardware that is ap-
plicable, the steps necessary to prop-
erly implement product acquisition
while tapping today’s market potential
are similar to those of yesterday.

There are now just more choicesin

available technology, standards and

market place products (Figure 5).

The steps for successful acquisitions,

however, still remain:

s Use standard interfaces (do not dic-
tate internal design),

m Cite performance specifications
wherever possible (allow state of
the art upgrade), and

m Guarantee that the product meets
the buyers requirements and ex-
pectations (be a “ smart buyer,”
employ technically qualified acqui-
sition taent). This cannot be em-
phasized enough!

The use of a disciplined approach
for using market forces to achieve
cost effective technology introduc-
tion, as the earlier Navy electronic
hardware program did, is clearly not
new, but, the sense of urgency within
current DoD leadership to shift to a
more market based acquisition ap-
proach is. The willingnessto “get on
with it” is now in place at executive
levels. This was not present until re-
cently for various reasons. Nonethe-
less, some very wise engineers wres-
tled with similar problems in the past
and came to grips with parts of the
difficulty now being confronted.
Truthfully, the process that was de-
veloped then was never fully em-
braced by all hands since no critica
need was perceived at the time (con-
ditions were strikingly different) and
no relentless budgetary drivers were
seen (defense fund levels were ris-
sing). Now, both needs and drivers
have changed radically: the reasons
for the defense reductions may be po-
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litically arguable on the world stage
but the current DaoD fiscal redlity is
clear at this time.

To ingtitutionalize this desired per-
formance-based approach toward de-
sign it is essentid that Navy RFP's
and contracts not include non-value
added requirements, yet, till leave
Navy the-ability to know quantita-
tively, what it is buving. Thus. solic-
itations must minimize the use of mil-
itary specifications/standards and
invite contractors to propose solu-
tions to advertised procurement prob-
lems based upon meeting perfor-
mance-based needs. The existing
system with its “cultural” momen-
tum, comfort with the familiar, tend-
ency to avoid risk, and attachment to
exhaustive citing of references usualy
cascades these behaviors into excess,
just to make sure “everything is cov-
ered.” Navy-wide policy will have to
call for severe reduction in such tier-
ing of specifications. Real user needs
must be identified and isolated so un-
necessary reference lists of specifi-
cations do not impose unneeded costs
and complexity. The problem, how-
ever, isthat over the years actual user
requirements have, in a sense, per-
colated into and have been buried
within the military specifications
themselves. In essence, both user
and acquisition manager have come to
depend upon the specifications to
cover certain aspects of the require-
ment. A burning question arises:
What happens when the specification
is gone? Clearly, there is a consequent
need to make visible the mandatory
requirement(s) which competing con-
tractors must then design to meset.
This means a “balance” must be
struck between military-unique
needs and others that can be met by
commercia standards. In short, there
are continuing judgements to be made
requiring specia attention and sensi-
tive deliberation. Superior technicaf
capability is needed both in govern-
ment and industry

The existing standardization proc-
ess stems from a period in DoD ac-
quisition when emphasis was upon
rigid adherence to control; certainly
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in those 50 years, maturity cycles
were not measured in months (as in
each generation of today’s computer
and electronics developments) but in
years. Worshipping at the altar of de-
tailed, “cast in concrete” specifica-
tions in the face of today’s rapid gen-
erational change assures loss of
technical currency, which is then
compounded, because it leads toward
further avoidance of non-governmen-
tal standards. This occursin order to
provide spares to old equipment that
demands absolute congruence of
parts. In some military equipments,
no commercia counterparts ever ex-
ist so conscious effort to adaptivity by
Navy technica professionals is crucia
to the eventual evolution of non-gov-
ernmental standards adequate for the
job. To that end, participation with in-
dustry and professional association
standard-setting groups must occur.

[t 2 aded
i

: Worshiping at the altar
_of detailed, “cast in

R LR TN L

. _concrete” specifications

in the face of today’s
rapid generational
change assures loss of
technical currency...

Thisis adifficult and time consuming
task. But, current policy encourages
just such involvement. [1,2] Funding
sources, however, remain unclear.
Today's commercia manufacturing
systems incorporate (carefully) prod-
uct-engineered designs whose qudity
andperformance are assured through
statistical process controls. In con-
trast, the government has frequently
taken an “inspection 'til exhaustion”
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approach to checking quality in a futile
attempt to inject quality almost ex post
facto. Modern process control tech-
niques (known and taught for many
years in both production engineering
and business courses) and commer-
cial standards (e.g. 1S0 9000) are re-
alistic paths to reducing costs and im-
roving quality. Navy acquisition
personnel must actively embrace
these concepts in their daily prac-
tices. Other techniques well known
for their efficiency and effectiveness
in production and operations manage-
ment, include continuous evaluation,
simulation, environment testing,
dual-use test facilities, process con-
trols and continuous process improve-
ment. They are in place in many com-
mercial factories and manufacturing
firms. Commercial manufacturing
practices, however, are dictated by
customer quality demands. The re-
cent advance of American automobiles
in wresting marketshare from the
Japanese underscores the truth of this
perspective. The military too, will
have to define its quality require-
ments by its user demands not merely
by citing a generic standard, even if
“internationalfy”  endorsed.

AUTOMOBILES,
SEMICONDUCTORS AND
COMMERCIAL ACQUISITION
CONTROL

In the past the semiconductor vendors
supplied parts to the automotive in-
dustry under the requirements set by
each of the automobile companies.
This method of doing businessis
about to change. The three mgjor au-
tomobile vendors, Chrysler, General
Motors, and Ford have decided to un-
ite to form the “AUTOMOTIVE
ELECTRONICS COUNCIL.” This
council recently released two docu-
ments which set the standards for any
semiconductor they wish to purchase.
Since there is no definition of what a
commercia semiconductor actudly is,
many people believe that commercial
must be what they use in the auto-
motive business. “Commercia,” how-
ever, may bein the eye of the be-
hol der.



The Automotive Electronics Coun-
cil’s documents addressed quality
control of their vendors. The first
document is“QUALITY SYSTEM
ASSESSMENT FOR SEMICON-
DUCTOR SUPPLIERS.” The docu-
ment provides interpretation, assess-
ment and implementation guidelines
for the semiconductor suppliers. To
those familiar with military semicon-
ductor requirements this document is
the automotive industries version of
MIL-M-38510. The second document
is “’STRESS TEST QUALIFICATION
FOR AUTOMOTIVE-GRADE IN-
TEGRATED CIRCUITS.” This doc-
ument defines the minimum stress
test conditions for qualification of in-
tegrated circuits. The automaobile in-
dustry lists three different tempera-
ture grades of integrated circuits they
require. These grades are as follows:

GRADE 1: —40°C TO +125°C

GRADE 2: -40°CTO + 105"C

GRADE 3: -40°C TO + 85°C

The automotive document does al-
low 1S0-9000 certification to suffice
for the basic requirements in severa
areas. However, the auto industry
does not buy a part from just any
semiconductor vendor producing the
function they need. Controls are
placed to assure quality and reliability
from the available sources. They have
further banded together to provide a
unified front to the component indus-
try very similar to the MIL SPEC
atmosphere. In automotive “COTS’
then, there is Liberty but not license.
Detroit intends to maintain some
semblance of control over the inevi-
table tradeoffs among design latitude,
performance, and affordability

ILLUSTRATIVE EXAMPLES

Currently, numerous separate initia-

tives are being pursued in individual

Navy programs which embrace the

use of non-developmental commercial

items in military systems. These ini-

tiatives range across.

a) developing new items using best
commercia practices,

b) using COTS items but repackag-
ing them to survive in a military
environment. and
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¢) using COTS items with no modi-
fication

The knowledge gained from the ap-
plications already being pursued in all
parts of Navy and DoD acquisitions
will help provide both rules of the road
and lessons learned for improved im-
plementation in the future. Thefol-
lowing case studies, contributed by
working engineers, illustrate the
breadth of application for which COTS
approaches are underway. These ex-
amples, while offering practlcal illus-
tration and useful engineering insight,

also underscore, as individual

thrusts, the benefits that would flow
from a coordinated, unified process
based upon sound engineering princi-
ples.

CASE STUDY 1

Advanced AN/AYK-14 Standard
Airborne Computer, SEM-E
Version

The AN/AYK-M (V) is the designated
Navy Standard Airborne Computer
System for Naval Aviation. This com-
puter system based upon standard
plug compatible modules is capable of
growing and satisfying any computing
requirement through the foreseeable
future. The computer system is de-
signed to provide flexibility and permit
different system configurations with-
out system redesign or modification.
Off-the-shelf microelectronics tech-
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FI1GURE 6. AYK-14

nology is used to implement a building
block approach that allows a variety
of technology infusions and keeps
pace with evolving processing needs.
The Advanced AYK-14 continues the
thrust of the AYK-14 Program by re-
ducing development time and cost
through use of commercial-off-the-
shelf (COTS) microprocessors, back-
plane interconnects, MultiChip Mod-
ules (MCMs), and commercially de-
fined form factors (Figure 6).
Situation:
A Standard Electronic Module For-
mat E (SEM-E) Advanced Computing
effort was initiated to investigate and
demonstrate the use of commercial
off-the-shelf products and compo-
nents using best commercial practices
to provide state of the art perfor-
mance processing for the Navy’s
Fleet. Starting with the AYK-14 Sys-
tem Segment Specification, a perfor-
mance and interface based require-
ments document, a multi-disciplined
team of engineers developed an ap-
proach based on the Standard Elec-
tronic Module (SEM) program devel-
opment and qualification philosophies,
best commercial practices of model-
ing, smulation and test, and COTS
components and products. The com-
bined approach included the following:
a Start with a performancee and inter-
face based requirements docu-
ment.



® Apply widely accepted commercial
open systems interface standards
(physical and electrical).

& Develop minimum acceptance cri-
teria.

® Sclect off-the-shelf components
and products available for dual use.

8 Team with established industry
suppliers.

@ |everage both commercially avail-
able items and industry Indepen-
dent Research and Devel opment
(IR&D) efforts through joint
agreements. _

= Develop weapon system unique
products in accordance with se-
lected commercial standards.

Solution:

The solution was to design a system
based upon industry accepted stan-
dards supported by multiple industry
suppliers. The functional designs in-
cluded as many dual-use components
as possible. This provided optional
hardware implementations based on
the degree and class of environment
the system would face in the field
without resulting in over-design or
the added costs of multiple designs.

Lessons Learned:

1. Get to know the supplier’s base
products and processes to understand
the initia availability, life cycle and
quality of the COTS product selected.
(This also means that the government
equipment engineer cannot have
equipment selection based solely
upon, or even dominated by, the “low
bid.") Define logistics strategy a the
same time the COTS product is se-
lected. Asking manufacturers to
change their standard product to
meet single customer requirements is
sure to bring on major problems and
costs. Try to use the standard prod-
uct without alteration.

2. The government is not in the po-
sition t0 be a mgjor part of the com-
mercial supplier's market. Therefore,
to establish a pin for pin equivalent
military qualified component is the
decision of the supplier. A number of
component suppliers are bringing
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their commercial lines up to Qualified
Manufacturers List (QML) standards
and some are having them approved.

3. Stick with industry accepted in-
terface standards. Make sure the
standard is accepted and really used
by the industry Do not use the op-
tions in the standard unless they are
afso accepted and available from mul-
tiple vendors. Look for opportunities
with vendors that have both military
and commercial product lines and
products.

4. Document hardware baseline re-
quirements and the operational envi-
ronment as early as possible including
minimum acceptance criteria.

5. Users wanting multiple vendors
must design their system architec-
ture around physical and electrical in-
terfaces that allow the use of multiple
parts and items from different ven-
dors.

CASE STUDY 2
Trident Missile Fire Control
System

This system provides launch control
and initial fight data to the Trident
Fleet Baligtic Missile (FBM) carried
aboard the Navy's SSBN nuclear bal-
listic missile submarines.

. Can the American
postulate, minimal loss

t o!_lile and limb to U.S.
military people,
continue to be honored?

Situation:

The Strategic Systems Programs
(SSP) office is moderately conserva-
tive in approach to design and devel-
opment of systems. Components
going into the fire control system are
thoroughly documented and certified
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to meet a stringent set of require-
ments. (Nuclear safety is the driver.)
Stll, the tire control system is aging
and components are becoming obso-
lete. One dternative SSP has applied
to compensate for this is to use func-
tional replacements of subsystems
with commercial}. available hard-
ware.

The Fire Control Branch initiated
an off-the-shelf project (COTS/NDI)
to investigate the use of readily avail-
able hardware to replace obsolete
components. A team was composed
to develop a commercial technologies
philosophy, to identify subsystems
that could possibly use off-the-shelf
products, and to proceed integrating
commercid items into the architec-
ture. The philosophy:

o adopted open systens interface
standards that are widely accepted
and used by industry

& maximized the use of off-the-shelf
products.

» assured that the selected products
are built in accordance with the
standards selected and comply
with them.

Products used included MOTS
(see definition below, under BAEP)
computer products such as central
processing units, input/output cards,
and COTS mass storage devices. The
COTS replacement was for an obso-
lete and unprocurable mass data stor-
age system. This item could be re-
placed with modern personal
computer type hard disk drives with
one tenth the size and six times im-
proved capacity (Figure 7). A perfor-
mance specification was developed
and acceptable products were identi-
fied and tested. The approach was to
improve the commercial environmen-
tal specifications through use of iso-
lation techniques to meet the SSBN
environmental extremes, repackaging
the drive in a hermetic case and en-
closing it in a mounting structure
which then mitigated the shock, vi-
bration and pressure effects (Figure
8).
As might be expected, new chal-
lenges occurred when using commer-
cial personal computer products. In



FIGURE 7. Disk Drive

the time it took to do initial market
surveys, evauate products, and de-
velop an alteration to the current sys-
tem (less than six months), the disk
drive technology had changed and
many of the evaluated products were
no longer available for production pro-
curement. In short, the disk drive
manufacturer changed the model of
the drive (to make it “better”), and
no longer manufactured the same disk
drive. This is marketplace reality to-
day with which any practica process
expecting to use COTS products
must cope.

Solution:

SSP recognized that a variety of fac-
tors have to be accounted for when
processing off-the-shelf products.
One, the disk drive manufacturers
constantly upgrade their products to
compete in a much larger, constantly
changing market. Two, thelife of a
typical disk drive model is measured
in months before it is upgraded to add
capacity increase speed, or reduce
size. Three. vendors are always
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trying toincrease market share. Four,
manufacturers are geared to meet a
functional interface, such as Small
Computer System Interface (SCSI),
and do not concern themselves with
“lower level” eectronic problems.
SSP found that they must act quickly
and stay abreast of the market, while
keeping their electrical interfaces
functional and in-line with accepted
industry standards. Otherwise, pro-
curement and integration problems
could result. The current buy is pro-
jected to last about a decade or more.

Lessons Learned:

1. Understand the life cycle of the
COTS product selected. Act quickly
for the market changes rapidly on
most COTS products. Define the lo-
gistics support strategy for the COTS
product selected before procurement
takes place.

PN
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2. The government does not control
the manufacturer’s design depart-
ment, competition and the market
place do. Asking for changes to stan-
dard products to meet requirements
creates major problems. Every at-
tempt should be made to use the stan-
dard product without ateration.

3. Stick with industry accepted in-
terface standards. Make sure the
standard is accepted and really used
fry the industry. Do not inject the op-
tions in the standard unless they are
accepted and available from multiple
vendors.

4. Document product baseline and
acceptance criteria

5. Userswanting multiple product
sources must design their system ar-
chitecture to accept alternative prod-
ucts and consider long-term impacts
from options provided by the different
vendors.

6. Again, try not to tailor the ven-
dor’s product. Typically, marking,
jumpers, and built-in-test (BITE) are
the only elements a vendor will change
to meet a specific gpplication.

CASE STUDY 3

Cooperative Engagement
Capability (CEC)

This system is a new technology
being developed as a wireless net-
work between ships or a battle group
at sea to share theater air defense
radar information and coordinate en-
gagements of targets among the
ships. CEC has implemented an ag-
gressive acquisition reform approach
to development and procurement.

Situation:

The CEC program has implemented
three major thrusts: acquisition
Streaking, transition to *“commer-
cial baseling,” and commercia) off-the-
shelf implementation.

The CEC program has been
streamliriinghrough the use of gov-
ermnment-contractor teaming. An ex-
ample of this is the teaming of NSWC
Crane Division and contractor relia-
bility engineers in the performance of
Failure Mode Effectivity Criticality
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Analyses (FMECA) and Part Stress
Analyses. This allows the Navy in-
sight into the contractor’s design and
reliability groups and assures that an
effective process is implemented.
Through modern communication,
changes and recommendations for im-
provement are implemented into hard-
ware at the design stage, rather than
requiring a lengthy Contract Data Re-
quirements List (CDRL) for the de-
velopment/review/comment process.

1
'
1
}
)
i

- ey

[TIhe government
“equipment engineer

e [ e L T

_cannot have equipment

-S.é“iection based solely
upon, or even
dominated by, the “low
bid.”

Ancther streaming effort is the
on-line access into the contractor’s
design and analysis computer systems
which alows the contractor to deliver
digital data. NSWC Crane Division
engineers mMay enter the databases,
extract information for checking and
analysis and formulate comments or
suggestions without requiring the
contractor to develop a paper CDRL
item. During the next contract phase,
when delivery is necessary the con-
tractor may supply a soft copy to the
government, which can then be placed
on a network for access by reviewers.
This saves the time and expense of
developing, copying, and distributing
paper CDRL iterns.

The CEC is transitioning to the use
of commercialspecifications and stan-
dards, and to performance-based
specifications. The main system
specification has been carefully writ-
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ten to be a performance-based spec-
ification. The system specification de-
tines the performance and functions
the CEC must provide and the envi-
ronment that the CEC equipment
must work in, but, leaves the design
implementation to the contractor.
Many MIL-SPEC references in the
system specification have been re-
placed by the actual paragraphs that
describe the requirements. Only
those MIL-SPECS required by ships
interfaces (power, water, etc. ) and ex-
isting systems the CEC must inter-
face with are retained in the system
specification. This allows the contrac-
tor to select the most cost-effective
design methodology.

The use of COTS and NDI isbeing
actively pursued by the CEC pro-
gram. Currently, the CEC hasin-
cluded COTS products in its Coop-
erative Engagement Processor
(CEP) and is working to increase
COTS usage in other CEC equip-
ment. Desired is improvement in sur-
vivability, whileusing Open System
Architectures (OSA), satisfying OSA
conformance and assuring COTS sup-
portability

With the use of CEC in multiple
platforms, the CEC program is inves-
tigating the environmental envelope
that COTS products must survive and
operate under to determine the most
cost effective enclosures and pack-
aging concept for the CEC airborne
and shipboard systems (Figure 9).
Since the system specification defines
the system environmental require-
ments, by determining the COTS en-
vironmental capability the environ-
mental requirements for the enclosure
and packaging can be fully defined.

solution:

Use of an open system architecture
has provided CEC many benefits.
CEC has sdlected the VME standard
(internationally accepted) for intercon-
nection of modules on a backplane.
This standard provides sufficient
throughput, the ability to expand, and
the widest availability of standard
products, suppliers, and supporting
products. Satisfying the conformance



requirements dictates the selection of
products based on the appropriate
profile and demands the engineering
knowledge to choose compatible
products throughout the system life
cycle, including the ability to do tech-
nology insertion, second sourcing,
upgrades, and to use aternate
sources for dealing with obsolescence
problems. With a growing number of
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COTS products already deployed and
supported in the field, CEC is focus-
ing on test, repair, and upgrade/end-
of-life issues in COTS supportability
With COTS products it is a given that
there will be frequent upgrades and
end-of-life concerns. Beyond CEC it-
sdlf, thisis a huge life-cycle cost mat-
ter that needs substantial, additional
study

“H-Ph -

FIGUREDO9. CEC

NAVAL ENGINEERS JOURNAL

Lessons Learned:

1. Government/contractor teaming re-
duces paperwork, CDRL items, and
cycle times, while improving the de-
sign process.

2. switching to performancee-based
specifications and commercia stan-
dards allows the contractor to develop
the system in an economica manner.

3. Enclosures and packaging are
probably the best way to mitigate en-
vironmental issues with COTS prod-
ucts, but only after the real system
requirements are known and the
COTS product capabilities are identi-
fied.

4. Effective use of an Open System
Architecture provides numerous ben-
efits including availability of products,
a wide range of suppliers, ahility to
upgrade, and reduction in design ob-
solescence risk.

Best Acquisition
Engineering Processes
(BAEP)

These case studies illustrate that
COTS products often can be used
successfully in a military environ-
ment. The challenge is to provide a
framework where lessons learned will
not have to be relearned with each
initiative and to develop an approved
process that provides the same com-
fort level as military specifications did
in the past. This must be done with-
out impeding the use of off-the-shelf
products or commercial design and
manufacturing techniques. The pro-
cess used must also ensure that the
goals of using appropriate standards,
developing an inclusive performance
specification, and confirming that the
product bought meets the intended
mission needs are each consistently
satisfied at every application.

To achieve the goal of procuring
products more cost effectively from a
variety of sources while retaming the
confidence formerly derived from mil-
itary specifications, sound acquisition
engineering processes must be ap-
plied. These processes must meet
the three basic steps previoudly cited
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butin a global world of international
standards and multiple options so
cost can be attained through compe-
tition. Order can be created out of
chaos by looking carefully at the char-
acteristics desired out of this process

and the good reasons why “MIL-

SPECS’ were used so dogmatically

Needed are:

1 A common rule set upon which in-
dustry, acquisition managers, sys-
tem integrators and oversight bod-
ies, all agree.

= A body of information containing
years of lessons learned from ac-
quisition and fleet use. (*MIL-
SPECS,” though cumbersome,
provided this.)

» A vehicle (technique) to describe
what is wanted.

Acquisition Reform and Best Product Procurement: An Engineering View

a A definition of hardware require-
ments that establishes product re-
sponsibility lines clearly.

The électronic assembly standard-
ization initiative mentioned earlier
(SEM) and used for the last 30 years
was based upon two assumptions.
Market forces can be applied to mili-
tary procurement and all new prod-
ucts used by the military will be de-
veloped for them. Today the latter is
not the case. When we apply the de-
sired process goal to the new realities
of the international market, we find
we can achieve the required outcome
but with altered procedures (Figure
10). Through the use of cleverly-de-
signed automation and broad access
to up to date, stored information, the
new process must provide the de-

sired characterigtics in an online and

cost-effective manner.

I-he ““ specification development”
phase must evolve from a dogma-dri-
ven process to an interactive one that;
a. Acknowledges the applicable in-

dustry standards,

b. Takes into account the available
options whether they are non-de-
velopment items or new develop-
ments,

c. Isinherently tolerant to specifica
tion of appropriate performance,
environmental, and support re-
quirements without demanding
unnecessary ones,

d. Is derived from a common set of
rules which can be agreed upon
by all parties, and

e. Can be automated to be quick and

Users

Appl Rqmts
Appl Rqmts

Commercial
Off The Shelf

Develop New ltem Using -
Best Commercial Practices
Allowing For New Technology

.~ ‘Product |
Selection Utllizing
“Existing Product

Ruggedized
Off The Shelt

Military Off
The Shelf

Product
Verification

FIG UR E 10. New Process
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cost effective because product
realities require numerous tai-
lored performance specifications
(usually labor intensive but sus-
ceptible today to iterative proce-
dure).
In sum, the process must be disci-
plined to include only those “'require-
ments’ that are absolutely necessary
to meet operational needs. Over-
specifying is unacceptable. But, the
underlying axiom fundamental to the
American value system must always
be served. Minimizing 10ss of life and
limb, while winning the war, is an es-
sential ingredient in the tools of battle
whenever American warriors are
asked to defend their country.

The next step in constructing a
modem process is handling product
selection. This requires good product
conversance with the technology and
industry options available and must
include the understanding that every
decision will be a cost, risk, and per-
formance trade off. The appropriate
choice must be made consciously on
a case by case basis. Although this
sounds intricate and complex, when
you get to the product level, asin disk
drives, there are a limited number of
manufacturers and technical options
to be analyzed by knowledgeable
product engineers. Based upon re-
quirement and product analysis, a
prudent decision can be made on the
best approach, whether it is a non-
development item or a custom design
using commercial practices. In a sup-
port role, technology tools such as
modern simulation techniques can
also be used (within their range of
validity) to explore varied design op-
tions with their concomitant cost/per-
formance implications. Trade-offs
among commercial components vs.
military-unigue hardware can be
identified and gauged for acceptability
using such techniques. Alwaysto be
remembered is the observation that
“one size does not fit al.”

To assist in using best commercial
practices, a partnering with industry
is essential. This assures appropriate
interface and manufacturing stan-
dards are used and that the design
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practices pursued are in line with the

industry direction.

Implementing with a nondevel op-
ment item means the selection pro-
cess covers a broader scope. The
availability of products which cart be
integrated into military systems from
“open” sources is enormous. These
products can take the form of:

s commercial off-the-shelf (COTS).
those items which are developed
for commercia environments.

» ruggedized off-the-shelf (ROTS),
those items developed for stren-
uous commercia environments.

» militarized off-the-shelf (MOTS).
those products available from other
miéi ary developments (not just

The é\pi)r,opriate choice is then a cost,
risk, availability and suitability tra-

Lawyers, MBA’s and
political scientists are
hard to find when
system design decisions
have to be made and
they are nowhere to be
found when
accountability for
performance is
assigned.

deoff. A COTS product, for example,
may have alower acquisition cost but
a’higher implementation cost. Re-
gardless of the options, however,
sound product engineering must be
applied, and the main question re-
mains: does it meet the performance
requirements?
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1 not, mitigation techniques can be
applied. Many products, through en-
vironmental isolation or other amelio-
rative techniques, can be used in mil-
itary systems. The techniques vary
with product capabilities and end use
restrictions. The key to effectively
implementing these techniques is to
apply existing successful approaches
others have already used to solve sim-
ilar problems. Such discovery can
range from general information to “in-
genious’ devices or even actual prod-
ucts that can be applied, e.g., enclo-
sures. The modern process
constructed will establish a “living
catalog” of success paths that have
been found to assure “good fit” solu-
tions and that facilitate matching a
new hardware question with a feasible
answer. Engineering then takes over
to produce the optimum result.

If aproduct isused “asis,” or has
a mitigation technique applied, it
must then be subjected to a product
verification phase which ensures that
it meets the intended application.
Product verification has to be rooted
in reality. Inevitably the worst possi-
ble conditions imaginable can form the
operational environment at the out-
break of hostilities, loss or partial loss
of supporting equipment can often oc-
cur as well, and hardware degradation
can also be experienced prior to or
during active engagement. Perfor-
mance data reflecting these cruel,
probabilistic circumstances need em-
pirical validation. Depending upon the
product and the particular require-
ment the verification can come from
simulation results, actual testing or
knowledge obtained from prior use.
The key is understanding which op-
tion applies to particular product re-
quirements. The product verification
and product specification phases
must be integrally linked. The burden
upon engineering professionals for
continued excellence is eminently
clear.

The outcome of this overall pro-
cess is a product that can be used in
military systems. If we integrate our
knowledge base of requirements, ap-
plicable products, product verifica-
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tion, and lessons learned, the combi-
nation can be leveraged upon in other
applications. The “secret” is having a
product acquisition process based
upon sound product engineering fun-
damentals. This process must pro-
vide focus to information distribution
through a common set of ground rules
that facilitate implementation. The
process must take into account the
realities of the market place and yet
be inherently flexible while, simulta-
neously, providing sustainable and re-
liable systems for the Fleet whether
destined for combat systems or huff,
machinery electrica (H, M&E) use.
Seasoned engineers know using hand-
books or other dogma s not sufficient
but using knowledgeable, technicaly
astute professionals thoroughly famil-
iar with engineering design issues,
the existing marketplace and empiri-
ca data, is.
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In satisfying DoD requirements, in
general, and derivative Navy-wide
needs, in particular, it is again worth
noting that the general DoD Stand-
ardization Program is over forty years
okf and did its job quite well during
that interval. It reduced an unneces-
sary multiplicity of items, encouraged
national standards and helped assure
quality of purchased material. Indeed,
DoD procedures, in essence, defined
the state of the art at the time. Today,
matters are changed but those same
product engineering principles are be-
hind Best Acquisition Engineering
Processes(BAEP), see Figure 11.
The application of these principles as-
sures delivery of performance-based
products into the design process.
That means validated products from
the commercial marketplace, selected
by knowledgeable engineers, can be
supplied to the Fleet.

CONCLUSIONS

The Navy acquisition community
must set forth a central theme and
associated training plan to support in-
dividual Navy hardware programs in
implementing specification and stand-
ardization reform. It is essentia that
all hands understand, respect and ac-
tively participate in the changed view
of defense acquisition that is now re-
quired to meet national needs. A sea
change in outlook is necessary as we
shift from a stance of risk avoidance,
which has been the approach for some
fifty years, to a stance of risk man-
agement, a path more aligned with
and appropriate to our time and bud-
gets. SEMINAl's, courses and specific
classroom training materials must be
developed to facilitate transfer and as-
similation of the new acquisition re-
form procedures and encourage new
mindset. Doing this constructively
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and without silly, inflexible doctrine in-
serted is not simple.

Monitoring procedures and “how
goes it” reporting are essential to as-
sure management progress, relevant
guidance and workforce adherence.
Choosing alternative paths to what
has been classical use of military
specifications and standards cannot
occur without direct involvement of
supervisors and line personnel playing
a leadership role. Since each local
command exercises substantial auton-
omy over standardization decision
making it is mandatory that a “can do”
attitude be exercised from above if
there is any hope for change through-
out the workforce. The opportunity
for useful, practical impact upon the
military market is possible. Uncon-
trolled pursuit of extravagant objec-
tives, however, particularly when ap-
plied to inappropriate military
materiel, brings its own share of
downsides. In short, complete civil-
military integration cannot be ex-
pected in every military sector essen-
tial to winning wars. We need supe-
rior technical talent with product
engineering experience at the deci-
sion pulse points to tell the difference
between the feasible and the fanciful.
In rendering these technical judge-
ments, the industry-government ac-
quisition engineering team must con-
trol the decisionmaking for the
products being designed and pro-
cured. Common, coordinated support
to individual program managers 1s re-
quired. Not needed are blanket de-
mands from above for meeting uni-
versally applied standards that
disregard specific Navy system de-
sign requirements.

The paper has not dealt with the
significant issue of liahility since it is
well beyond the scope of engineering
discussion. MIL SPECS were devel-
oped over many years to refiect gov-
ernment liability and accountability for
failure in battle. To the question,
“Who isliable for afailure of a COTS
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item and consequent loss of life and
limb?" the response would appear
still to be: the govemrnent. But if thiS
is so, it would seem that government
engineers must have knowledge of
many equipment characteristics com-
mercia industry would claim as pro-

o 4w ey
3

4~:§bni.puter processors

“and displays are
lsl_t_J%aptible to
progressive change but
high thrust rocket
motors, nuclear power,
HY-100 steel and anti-
armor warheads need
very careful
consideration.

prietary. If systems in USSVin-
cennes, “ USS Saratoga, or the helos in
Iraq were COTS, who would certify
at the public investigation that they
met system integrity safety and in-
teroperability “ standards?’ The sdll-
ing companies? What does this mean
m military and international faw? Are
such questions academic because
once the government decides to make
a purchase that decision itself confers
an “acceptance blessing” equivalent
to aformer MIL SPEC buy? Such is-
sues must be resolved as we proceed
along changed procurement paths in
Navy system acquisition.
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The observation was made early in
the paper that a process (SHP-SEM)
has existed for 30 years to control
uniformity in electronic hardware.
The new wave of acquisition reform
and the redlization that the DoD mar-
ketplace no longer dominates many
forms of technology development
gives rise to a necessity for change.
Given the truth of the recurrent crit-
icisms laid on many of our existing
acquisition procedures can the fresh
concepts offered up as answers in the
new acquisition policy actually be im-
plemented? When the accountants,
lawyers, politicians and purchasing
agents step back from the lectern is
there a feasible solution space in
which engineers can work, accom-
plish necessary results and deliver ac-
ceptable products? Is there any pre-
vious applicable experience dealing
with orderly procurement of engineer-
ing design, manufacture, delivery and
operational use of components and
equipment bought for military sys-
tems? Can all this be done without
disruptive and costly management in-
trusion? The answers to these ques-
tions (at least for the acquisition of
electronic or similar hardware) is,
YES, and the process is envisioned
as described: Best Acquisition Engi-
neering Processes (BAEP). BAEP is
a modification of a successful, tested
procedure. Not a panacea, not a late-
bresking fad, but a practical process,
hardened and tempered in the cauld-
ron over many years of use, just un-
der different circumstances. Now it is
being called forth, transformed and
strengthened to support fresh solu-
tions to new problems in a changed
world. o
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